INTRODUCTION
Although experts endorse non-pharmacologic interventions as first-line treatment for chronic pain management, 1 low-income patients often lack access to these approaches. A practical chronic pain self-management program integrating components of a functional restoration program 2 may offer a valuable resource for vulnerable populations. Based on communitybased participatory research principles, 3, 4 the Living Better Beyond Pain/Vivir Mejor Más Allá del Dolor selfmanagement program was developed to address unmet needs prioritized by rural, predominantly Hispanic stakeholders with chronic pain. 5 Examples of unmet needs included increased chronic pain support/counseling, education about pain, exercise, massage, and weight control. 5 The community stakeholders also endorsed chronic pain support from professionals and other community members. To evaluate outcomes from the 6-month Living Better Beyond Pain program, we conducted a parallel-group 6-month trial, randomizing subjects to group lectures by content experts in a community setting or individual meetings in a clinic setting with a community health worker (CHW) trained as a chronic pain health educator. Similar to the community stakeholders who generated priorities for the training program, eligible subjects were low-income, mainly Hispanic patients with chronic pain.
The community stakeholders endorsed improved physical function as an important goal. Thus, the primary outcome measure was the five times sit-to-stand test (5XSTS) to objectively Trial Registration Clinicaltrials.gov Identifier: NCT02906358
Electronic supplementary material The online version of this article (https://doi.org/10.1007/s11606-017-4244-2) contains supplementary material, which is available to authorized users. assess lower extremity strength and balance. 6 Given the pleomorphic effects of chronic pain, secondary outcomes included pain severity and nine measures of physical, cognitive, and psychological function. This analysis reports results for the main outcome, the 5XSTS test, and all six secondary measures of physical and cognitive function. This trial was designed specifically to evaluate two relatively low-cost approaches for providing pain management education and support to patients in communities with limited access to resources.
METHODS

Setting and Sample
Study subjects were recruited from academic general internal medicine, family medicine, and HIV clinics that were affiliated with the University of Texas Health Science Center at San Antonio (UT Health San Antonio) and that treated low-income, primarily Hispanic patients. From the electronic medical record, we identified patients aged 35-70, English-or Spanish-speaking, with chronic low back or lower extremity pain, and who were prescribed opioid analgesics for >2 months within the past year. Exclusions included cancer pain, significant mental health disorder, alcohol or drug abuse, inability to walk unassisted one block, inability to provide informed consent (e.g., dementia), and living over 10 miles from the clinic. Eligible subjects received a letter from the clinic director and a recruitment call from the study coordinator (N.R.) or a CHW (R.B.). All participants provided written informed consent. The institutional review board of UT Health San Antonio approved this study and all components of the educational program (HSC20150600H).
Chronic Pain Self-Management Program
The Living Better Beyond Pain/Vivir Mejor Más Allá del Dolor training program addressed community stakeholders' priorities 5 and themes from other self-management programs for high-literacy patients: Explain Pain, 7 the Progressive Goal Attainment Program (PGAP), 8 the Pain Toolkit, 9 and the Community Health Association of Mountain/Plains States (CHAMPS). 10 Eight Living Better Beyond Pain topics were presented on PowerPoint slides in English or Spanish at a sixth grade reading level (Online Appendix A). All subjects received a notebook with copies of slides for each topic and photos of local Hispanic community members performing stretching and strengthening exercises at different levels of difficulty. Additional materials included activity logs with personal goals, program DVDs (walking exercises, selfmassage techniques), exercise mats, tennis balls for massage, and multi-pronged self-massage tools. All subjects were instructed not to attempt activities that were too difficult, such as floor exercises or walking without support.
A bilingual CHW (M.R.) received 10 hours of training to serve as a chronic pain health educator. The training was provided by content experts and included curriculum, motivational interviewing, and proper demonstration of stretching and exercising activities. Before the program was initiated, this individual practiced delivering the sessions with other CHWs and the research team members. The project leaders (B.T., M.S., Z.Y.) met with the health educator every 1-2 months to review upcoming content to ensure fidelity to the program.
Randomization
Randomized assignment was performed using sealed opaque envelopes opened after baseline study measurements were obtained. In light of library and clinic space limitations, the same pain self-management program was offered in two waves: wave 1 was conducted from February 1 to August 1, 2016, and wave 2 from June 1 to December 30, 2016.
Study Arms
In the community arm, nine 1 hour group meetings were held at a local library-every 2 weeks for 3 months, then monthly for 3 months; the same session was offered twice weekly. One of these meetings involved a presentation on the library's health information resources and effective use of internet search engines. The curriculum was translated into Spanish and back-translated to compare for accuracy. Physical therapy students demonstrated exercises, and the group practiced with supervision.
For the clinic arm, the health educator held six monthly oneon-one meetings for 30-45 min. The eight core lectures were condensed into six, but the same PowerPoint slides were reviewed and exercises demonstrated. To facilitate attendance, the timing of meetings coincided with office visits whenever possible.
All study subjects selected personal goals for physical activities, aiming for 30 min of light to moderate exercise on most days, and with attention to safety. Additional goals included practicing mindfulness and dietary changes. Missed meetings could be rescheduled. Per protocol, subjects received at least one phone call between visits from the CHW (community) or the clinic health educator (clinic) to review progress, and were reminded about upcoming meetings by phone or text message. Baseline and follow-up measures were conducted by physical therapy students, CHWs, or team members who were not involved in that study arm.
Primary Outcome Measure
Our primary outcome was the five Times-Sit-to-Stand test (5XSTS) measures for standing from a standard armless chair, averaged after two trials. 6, 11, 12 Secondary Outcome Measures ; and Patient-Specific Functional Scale (PSFS), which asks about limitations to performing specific activities, ranking each in importance, in order to track progress. 16 A modified version of the SF-12(v1) was used that allowed for English and Spanish subject data to be combined. To assess cognitive function, the Symbol-Digit Modalities Test (SDMT) evaluates attention and psychomotor speed. 17, 18 Secondary measures not reported here include the SF-12 Mental Component Summary, Brief Pain Inventory, Patient Health Questionnaire-9, and the Tampa Scale for Kinesiophobia. All measures were performed at baseline and 6-month study endpoint, but the following measures were also assessed at 3 months: 5XSTS, 50FtSW, PSFS, PHQ-9, and SDMT. 
Other Covariates
Patient demographics included age at baseline, sex, race/ethnicity, primary language preference, marital status, and employment status. Other characteristics included insurance type, body mass index (BMI), maximum pain on an 11-point scale, and pain location.
Analysis
This study evaluates outcomes of delivering chronic pain selfmanagement training with group lectures in a community setting or individual meetings in a clinic setting. Because the main outcome was the 5XSTS test, power was based on our pilot study of local veterans with chronic pain on opioids who received peer support and improved on the 5XSTS by a mean 10 s (SD = 12.8). 19 A sample of 35 patients in each study arm provided 99% power to detect this difference (P < 0.05) using a two-sided one-sample t test. We aimed for 55 subjects per group to account for dropout.
Differences by study arm were examined using the t test or Mann-Whitney U test for continuous variables and chi-square test or Fisher's exact test for categorical variables. Comparison of baseline characteristics for subjects who dropped out after baseline (n = 42) with those completing follow-up measures (n = 69) was conducted using the Mann-Whitney U test for continuous measures and chi-square test for categorical measures. To evaluate pre-post changes within each group, change from baseline to 6 months (or baseline to 3 months) was assessed using a one-sample t test and effect size (i.e., Cohen's d) computed (small 0.2 to <0.50, medium 0.50 to <0.80, and large ≥0.80). 20 The difference in change for each outcome was compared for the two study arms using the Mann-Whitney U test.
To evaluate outcomes from the trial following the intention-to-treat (ITT) principle, linear mixed-effects models (LMMs) were used to examine the intervention effect among all randomized subjects using all available measures (baseline, 3 months, and 6 months), adjusting for time, study arm, sex, ethnicity (or survey language), age, BMI, and baseline maximum pain. We examined interactions between time and study arm; these were removed from the final model if not statistically significant. Scheffé's method was used to examine change in an outcome of interest (i.e., 3-month vs. baseline; 6-month vs. baseline), adjusting for multiple comparisons.
In a sensitivity analysis, a multiple imputation with chained equations (MICE) approach was used to impute missing data at any point in the study. 21 Imputation adjusted for time of assessment, study arm, sex, ethnicity, age, BMI, and baseline maximum pain. Ten imputed data sets were created. LMMs were fitted for each imputed data set and effect sizes were combined following Rubin's rules. 22 All analyses were performed using Stata/SE (version 14.1, 2015; StataCorp LP, College Station, TX).
RESULTS
Seven hundred eligible subjects were identified from the electronic medical record, but half could not be reached by phone (Fig. 1) . Of 111 randomized subjects, 53 (47.7%) were assigned to the clinic arm and 58 (52.3%) to the community arm (Fig. 1) . Among clinic arm subjects, 33 (62.3%) completed 3-month measures and 31 (58.5%) completed 6-month measures. Of the 31 who completed the program, 21 (71%) rescheduled at least one meeting, and one subject failed to make up two missed meetings. In the community arm, 36 (62.1%) subjects completed measures at both time points, and 23 (64%) missed at least one lecture meeting, which was received in separate group meetings with the CHW assisting the community arm or another lecture. Among all subjects, the mean age was 56.5 years, over half were women, and over three-quarters were of Hispanic ethnicity (Table 1) . About one-quarter preferred to communicate in Spanish, and 30% were married. Most subjects were not working, roughly one-third were enrolled in Medicare, and another third were uninsured. On average, study subjects had a mean BMI of 35, and most reported having pain in multiple locations.
At baseline, study subjects in the two arms did not differ significantly on any physical or cognitive measure. The 5XSTS test required a mean of 23 s (SD = 14), and four subjects could not perform this test at baseline. On the 6 MW, subjects in the clinic arm walked somewhat farther with less effort on the Borg Effort test than those in the community arm (Table 1) . On other measures, the two study arms differed little. No significant baseline differences appeared between 69 persons with and 42 persons without follow-up measures (Online Appendix B). In unadjusted analyses among subjects completing 6-month measures, performance on five of seven outcome measures improved significantly (Table 2) . On the 5XSTS test, subjects in both arms completed the test faster at 6 months, but only the community arm was also faster at 3 months. Conversely, only the clinic arm subjects improved significantly at 6 months on the 6 MW, Borg Effort test, and SF-12 PCS. The score on the SDMT was significantly increased in both study arms at 6 months. The corresponding effect size for the 5XSTS approached moderate (Cohen's d = 0.49), but was higher for the community arm (Cohen's d = 0.65; Table 2 ). For the clinic arm at 6 months, the effect size was moderate for the SF-12 PCS (Cohen's d = 0.68) but large for the SDMT (Cohen's d = 0.82) and PSFS (Cohen's d = 0.93). For the SDMT, the effect size was moderate only for the community arm (Cohen's d = 0.53) .
In adjusted ITT analyses including all 111 randomized subjects (Table 3) , performance on the 5XSTS was estimated to average 4-5 s faster at both 3 and 6 months, without and with imputation of missing values (Fig. 2) . Only subjects in the clinic walked farther on the 6 MW in all models (P ≤ 0.04; Fig. 3.1) . The mean score on the Borg Effort test decreased after the 6 MW for both groups at 6 months, but was significant only before imputation (p = 0.02; Fig. 3.2) . The improvement on the 50FtSW test was not significant (Fig. 3.3 ). In the clinic arm only, the mean SF-12 PCS improved by an estimated six points in all models (P ≤ 0.001; Table 3 ; Fig. 3.4) . In both study arms, the mean PSFS score was estimated 1.6-1.7 points higher at 6 months (both P < 0.001; Fig. 3 .5), and the mean SDMT score was 5.9-7 points higher at 3 and 6 months (P < 0.001; Fig. 3.6 ).
Six subjects in the community arm and two in the clinic arm experienced adverse events. In the community arm, these included 1) a fractured leg from a fall in a patient who tripped when entering her house; 2) a fall at a holiday gathering at home; 3) a fall after losing balance when standing from a chair; 4) a fall at a store after losing balance; 5) amputation due to a diabetic foot infection; and 6) gout attack requiring hospitalization. In the clinic arm, events included a recurrent wrist injury requiring a brace and a fall at home prior to attending any meetings. Only one fall resulted in significant injury.
DISCUSSION
Low-income community stakeholders with chronic pain have limited resources for improving their functional status. 5 This trial examined two approaches for delivering a chronic pain self-management training program that was developed de novo to help address local community stakeholders' needs. Our primary outcome was the 5XSTS, which assesses lower limb function, coordination, and balance, 6, 11, 12 and is predictive of falls in the elderly 23 and of future disability. 24 Our study subjects performed poorly on the 5XSTS test at baseline, requiring 23 s versus only 13 s in older women with fibromyalgia. 25 However, in an ITT analysis, subjects in both study arms improved significantly on 5XSTS tests, by 4-5 s at 3 and 6 months, which exceeds a minimum clinically important difference (MCID) of 2.5 s on the 5XSTS test. 26, 27 Subjects in both arms also demonstrated significant improvement at both time points on the PSFS, which is a reliable and valid measure of functional change for musculoskeletal disorders. 28 The 1.6-point increase in the PSFS score falls between a small (>0.8) and medium (>3.2) MCID value. 28 The SDMT evaluates psychomotor processing speed, which is impaired in chronic pain and fibromyalgia. [29] [30] [31] All study subjects performed poorly on the SDMT at baseline, with a mean score of 30.9, compared with 36.7 on normative data for persons aged 51-65 with <12 years of education. 29 In both study arms, the mean SDMT score increased by an estimated six points at 6 months, which is both statistically and clinically significant. 32 Despite a greater number of educational sessions for the community arm than the clinic arm, only clinic arm subjects had statistically and clinically significant improvement on the 6 MW test and SF-12 PCS in ITT analyses. The clinic arm subjects averaged 172 ft or 52.4 m farther, exceeding the MCID value of 14.0-30.5 m reported in a review. 33 The mean 12-PCS score increased by an estimated 6.2 points, which is above the range of 3.2-6.1 for an MCID. 34 These results add to evidence supporting the role of the CHW as a health educator for persons with chronic disease, especially in communities with limited resources. 35 Compared with chronic pain self-management support from nurse practitioners, 36 CHWs may be more feasible for practices serving lowincome communities.
We did not offer a control arm, because clinic directors wanted to help their disabled patients. The moderate to large effect sizes for most of our outcome measures stand in marked contrast to the lack of significant effects for other chronic pain self-management interventions. 37, 38 In a systematic review, self-management programs for osteoarthritis had no or only small benefits. 39 The apparent success of our program may also reflect a focus on addressing the unmet needs of community stakeholders from low-resource communities. We integrated elements of a functional restoration intervention to improve pain-coping skills, increase physical functioning, and promote a return to an active, engaged lifestyle, but did not offer formal cognitive-behavioral therapy as described by Gatchel and Mayer. 2 Although few adverse events were reported in a review of self-management for osteoarthritis, 39 five of our study subjects experienced falls. These falls occurred during usual activities, so it is unclear whether patients were more active than usual because of the program. We instructed the patients to perform only those activities that they felt safe in doing. Study subjects did improve on the 5XSTS test, which has been associated with reduced risk of falls in the elderly. 23 Nevertheless, future research should be attentive to fall risk and should offer support and training to reduce this risk.
Other limitations of this trial included challenges in recruiting and retaining subjects. Half of potentially eligible subjects could not be reached by telephone, and about one-third of subjects dropped out after baseline assessment. In addition, two-thirds of participants needed to make up missed sessions. In a study of physical therapy for neck or back pain, only 60% of subjects adhered to prescribed visits. 40 In fact, a systematic review has called for specific interventions to address nonadherence to exercise for chronic pain. 41 Patients may prioritize treatment with pain medications over nonpharmacologic interventions. In our survey of a representative sample of Hispanics without chronic pain from five states, those who reported having greater knowledge about chronic pain were more likely to endorse relying on pain medications for management. 42 It is incumbent on primary care physicians to help their patients understand that living with chronic pain requires active self-management on a daily basis.
Other limitations include the lack of long-term follow-up and potential lack of generalizability of a single-institution study. In view of the critical need to reduce reliance on opioids, future studies should evaluate whether this selfmanagement program is helpful for tapering and even eliminating opioids. 43 Additionally, the difference in the level of expertise between the individuals delivering our program in each of the two study arms could be seen as a limitation, but we intentionally designed the trial to examine outcomes from these two approaches. The team members were not blinded to study arm, but outcome measurements were conducted by members who had no role in that study arm. Lastly, subjects often missed sessions, so we accommodated with make-up sessions; however, the impact of this approach could not be assessed.
The success of this program may lie in providing subjects with training on multiple self-management methods, since no single non-pharmacologic intervention for chronic pain has shown a consistently large effect. 44 The program resulted in clinically important changes in multiple objective measures, in contrast to other chronic pain and arthritis self-management studies that have examined self-reported measures. 45 Our easily replicable self-management program may represent a promising resource to help low-income patients with chronic pain adopt a more proactive lifestyle to manage this debilitating disease.
